A fiber-optic interferometric sensor for measuring temperature in the range from 28 °C to 100 °C is developed using a hollow optical fiber with an air-hole around the center axis. This sensor is formed with a 13 mm long hollow optical fiber with one end joined to the single mode fiber by a fusion splicing technique and the other cleaved end. The fabrication procedure provides easier and cheaper technologies for fiber-optic interferometric temperature sensors. This temperature sensor has a linear response and high resolution.
the interrferometric configurations expect the Fabry-Perot configuration experience undesirable external perturbations in a sensing cable and can not provide an accurate measurement. Several methods are used to produce the Fiber-optic Fabry-Perot interferometers for the measurement of temperature. The FabryPerot temperature sensor is fabricated using two internal mirrors made by joining a single mode fiber to a TiO 2 coated single mode fiber [2] - [3] . This sensor has high sensitivity but the fabrication procedure is not easy technology. The temperature sensor using the Fabry-Perot interferometer configuration is produced by arc fusing a section of multimode fiber between two single mode fibers [4] . The sensor is much easier and cheaper to fabricate but the reflectance of two partial reflectors of this temperature sensor generated at each splicing point is low because of small refractive index difference between a single mode fiber and a multimode fiber. The intrinsic Fabry-Perot temperature sensor using splicing method to fuse different core diameter fibers and to make a reflective mirror is proposed. This sensor performs very well in detecting temperature in the range 30 °C ~ 250 °C but the reflective mirrors has low reflectance due to the small refractive index difference between different core diameter fibers [5] . In this paper, a novel interferometric temperature sensor using a hollow optical fiber is proposed. This sensor is much easier 133 SC3.S2.4 11:45 -12:00 and cheaper to fabricate, and has moderate reflectance mirrors.
The fiber-optic temperature sensor using a hollow optical fiber with an air-hole around the center axis, as shown in Fig. 1 , is made by splicing the hollow optical fiber to the single-mode fiber and cleaving the end of the hollow fiber. The single-mode fiber is used as the guiding fiber and the hollow fiber is used as the sensing fiber. The Fresnel reflections are generated at the splicing point and the end of the hollow fiber. The interference fringe of the two reflections is obtained by the sensor integrator. The interference signal and the phase shift are 
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where I i is the incident light power, R 1 is the reflectance at the splicing point, R 2 is the reflectance of the end of a hollow fiber, n is the refractive index, L is the length of the sensing fiber, and λ is the wavelength of the laser source. The output interference signal is a function of n and L depending on the temperature change. Fig. 1 Schematic diagram of the fiber-optic temperature sensor using a hollow fiber
In order to evaluate the fiber-optic sensor measurement performance, the temperature sensor is fabricated using a 13 mm long hollow fiber with an 8 um air hole. The reflectance of the reflector at the splicing point is 1% and the reflectance of the reflector at the hollow fiber end is 0.7%. The fabricated sensor is copositioned with a thermocouple and placed in a furnace. The fiber-optic temperature sensor is operated over temperature range from 28 °C to 100 °C. The response of the fiber-optic temperature sensor is illustrated in Fig. 2 . The results show that the relationship between temperature change and the phase shift of the output interference signal is approximately linear. The sensitivity of this sensor is 2.7 radinas/°C and is about 5 times higher than the previous reported fiber temperature sensors [2] .
The novel interferometric temperature sensor using a hollow optical fiber with an air-hole around the center axis is developed. This sensor is much easier and cheaper to fabricate, and has moderate reflectance mirrors. The phase change of the sensor output interference signal shifts linearly according to the change of temperature in the range 28 °C ~ 100 °C. The resolution of this sensor is 2.7 radinas/°C and is about 5 times higher than the previous reported fiber temperature sensors. Fig. 2 Phase changes of the output signal according to the change of temperature
